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Ola Ja« enabled ewHwnmer^^ 
o" _ K. iii«l«L In t* ««ir «» •** 



part. wiWn*ecla«aeaJ^2^ oo«- 
aach eaperable part oJthjde»^ 

ponert8eo*al ea*comp2r*«»**«^ 

?!i2i"*'?:r^!12^ ol das. idenWed 
^^J2r3S*Srt and the tnelhode part. 

;ut«u(*» the CtewJ^'jJ'-SSi^^ «<• 
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gmmARy OF IHE mVENTION 

**^'*''**1i2^-7«»r«nulaW S^LotoTrnd other data needed fw deelgrtno en 

ipcnq -ma <*»« "'^SSiSrCSaoonrtanl 
daw^jBon wmponent a method taWe and a oon«Bm 

dSidialrfcutedarafllUnnunMW^^ 
SSe bulk ol a daee is made up of the methods them. 
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seivn. Often, many d the metfMds domniloadecl are 
new used on any olven occasloa TNe invention pro- 
poses the distrlMitlon of dass data at a method leral of 
Orenulari4^ This rasute in the Miowirw scenario: 

1) A clani program reqiires the use of a ramote 



2) A6>(B>etonderinitk)n of the dasa Is sent to the cli- 
ent Siata metadata and constant pool information 10 
•Joamloaded at this pcM tpoeOier wiOi my 
method identned as ahwaya needng i6 be down- 



^jre 2 is a representation of the relalianshb 
5efc*«an the byte code of ihe clasa sent ovw the 
nefc*o(1<. the das8 as it exists hi the cflertarter load- 
ing from the server and class as it etdsts on the 

asKBlelalclasefle; 

RSMiB 4 shoi«i8 the process of loading a method Ibr 
inteiprulHliuii used by the present inveniioa 



8) Whe n a method ieactuaHyrBfcrenced.fcgy vert- 
ficalion also MggeiB the dOMinloading of that tao- 
ment of the claaa flei Only thcee meihoda aduafl^ 
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WOtSil AsareeiMofthtoimenlionthetoilOiwInate 
adiieyed: reduced netviioric si^ aa a reeuB of fto 
re^jced data ftowa: reduced bese memory reqiire- 

mante of the JBt« applleaflon improved dieni pertarm- 
anoejas a resuH of the above; arvl inprvwad dieni 
gjrtormance as a resuH of a mora ineremeitial down- 

Wjn The Java dasa loader is modmed so that 
amidiiril of dasa metadata Is down- 
•o^'adWtialy The odsling melhbd reference opcode 
ve nwdfied m that the method code is doi^^ 

dhiie tfie method ie dbuwv 
ISS^ !5 * * tfOcK counts 

f!2J'i2L"'?^ ^mf^f^^ ^iomioaded fay 
another (diareneeksubseiquentrett^^ 
i«ing the (Bdsting mec»«^^ 
100*7] The appOcalion proposee that the -mm 
ahould be loaded wiihout their meBiodfc The meihoda 

repreeent meet of tie fadk of the dasa and era Often 
never referenced. 

10018] The iBzy verffieation is extended to cauaa 4t 

the doienloading Of hdlwldUaline»iodeaa they arwreiar. 

sncacL 

rOOl«] Oomponanta of the daea ivhidi era no 
longer used by the applicaflon nv^ be <fiBcaRled to free 
MP the memory speceilhiB is dmBar to garbage ooVeo- 4a 
tlon of unused desees but oneflhergrwuhrecalft One 
enfreme wqr to disoBrd unused coinponttitB woukf be 

If the individual ecrrpoiiei Ha were needed later thev 
could be rdoaded with ease. » 

DESCRIPTKMi OF THE FIGURES 

VKBOI 

Figure lis a representation of the ftanslbnnation of 
a Java application after Java compilation and after 
processing by a mdhod of the embodbnent; 
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WB1J ReHarringtoFlguroithereiaraprBsanteda 
«SSI.^*P'« 10 . audi acuce code IB 
WKa^ ¥fffllen using an edto and then oonpBad u 
• Java compiler or Javae to the oMect code or bvte 

cod* The byto code le repreeented alncSi 

?• "f «odi dasa. Due to the nature of the desa stojo- 
fcjrija dasa may be copied and tiandtared ^ 

S 252^2?* contained dasa 

tato inclyldUdly access conponents of a dZ 

TJWM components mv ojpied and dtatri)^ 

SSi^^S ^^i? f component 16 

SnSmLiSlA *'?3*^ ccmpommia 
W etotSISi:-^"^ l8Bandxmn.melhod 
w ei^ Thf orlgiMi caassFle Is elBo stored so ihrt It 

STiSli?!?*** "P"^ ** «*odment 

»er ft la taesWe that oiher eeparabia parte of «» dasa 
«M»»«ineiant pod may be fcmied fcito in^^ 
TO are p oesfcia, for feistance one couki 0010 eonw 

•*«w^JWa couWba IndlcatBd h the deas meta^ 

aonrmelhoda' in the meiadate when the dasa w 
toadedandicadlhcsamdhcdsreibrenoJdT ^ 

During dasa loadirig the dient recefves the Iktear 

saquance of tyiea oodee ao and racons&udS fta d^ 
-J^-aro.ajujirel.simibrto'S^^ 

metadata and methoCtaL From 

tt±te22.aoon^ 
fJ-JIfhods ar« repress 
mrthod 1 andmelhoda ThadiftwncebSSeS^plS 
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taaded a«l lh« method 2 poW«r In IN in«nw 

STfar constart pool and Ihe mrtrt ttW* ^ 
„^ table 

«ed by the <*»«!ir? 
ln«okBr«fcrlhalmelhodJ^i2JJ2^^ 
for deallnB i«Mh • type 01 me««* fcrtoj^ 

ood« method «iould ha#e a mrthod 

method MHiM • aa 
oontaed coda Amelhod that waar«*h^ 

JSSthfmlnlmumcI.«M2i;^^ 

Sortonaltie method cbnponert^ 

nSdlrecloryor.aaWl^ 
tionintheniMhodlnKOharHBell. 
JSsq VVhehaiiawilelladoiimtoad^^^ 
SS^olentl^fihj^Jj;^^ ^ 

HS:issa5e'^^^^ 

iinS^cSSid^ 

niodlled claee loader aeaiwie^ 
^-jonantisad by the poet compilation pmcaBaano 

SSSTtodoianlo^ 

S«^ep 10?) . ■ 1h* la not euoceesMth^^ 
SS SSr ihi loada lha x-daaa in ili endra^fK^^ 
nSSlSL loader {etapl04). ftwalaw^^ 

ISToonponant 16 Jf^-JSi'^^S 

I* . method loader looker 28 « a iw^ 
JUiod la loaded Inmedlataly » la reieren^ 
SJ^uwTiSwd load and la n^^ 

no«» to FIgiw 4, « lionKiui* milhod loaa 
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linalooteupthelocalkjnolthamelhodcoir^ 
ihTri^ daacrtolion (atep 204) and dowmloada the 

S^Shod component Qoea ^^J^^ft^ 
catlonproceeaaattwouldhavedoneHmadattfflatMtf 

ln»«*Br can now be eel 10 pow at ihalocajw^^ 
iScU method in tha dlenl ndher than me ma^ 
taadi^na (atep 207). The method byte code 18 

N«d tima lha method la relaiancedihe 

that a <iulck memod load am^b^^^ 
loadnertreWuleelheln«d« method wjtaeiu^ 

JVM Weiprela *a mafcod aa per nonm^ 

IP0271 in eummaiy there ^t^^S^^JTSl 
relatino to the loeding 01 Jwm Cla«J^^ 

Virtual Machine. On a 

loeried ea and tehen required In tNe ipedllcrttof^^ 
iTlMlMd a method 01 Implemartino an object ori- 
ented pro»am tanguaga euoh aa Ja« on a oompuj* 

5rnSSrimpri.ee ld«itHyina • ^Ju^l^SK 
ba*bulldho blodwollhalenouaae. which IB nrtwM^ 

SlJSSSomaln. that la not loaded 

SfcS**l^ltli*oduceatot^ 

only the minimum oomponenta ''J^^^SSISl-K 
nei.aaryloroommanclnotxoce^'^ 
daae miV convrlaa aeweral hlocia ol data repr«^^ 

lhemethodaolthadaaa.aincathecli«r^ 

Idanllied becauae one of the mathoda within «i» 

STL^anced then only the hicrfi of di*n^ 

Mnttig thia melhod la loaded Into tha J»» Wtori 
SSSLvLb vdlh the otter esaanllal compon^^ 
oSer blocfci 01 data repraaengno method. 
SiS?Sadadaaandwh«nj^^ 
rtng domain. Redundart melhod MBiJone^^ 
ramowed from the program domain to a»a mamori^ 



1. A method of procattlng a ctaaana on • compu- 
ter ^ttem comprising: 



Idantaying Indepandert parte wWintha* 
craatfeig eeparala oomponenii far each I 
rdUe part of the daee; end 
itoring the componenle eo the! eaA. ^-t^ 
mrtS fia daaato indMduaVy identic 
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man A Java applal la being ^j^.^ 

SSiid an instnicllon •^^T^^;? 
201). TWa melhod la looked up in the medwdtt^ 

S claae (rtap 20?). the claae We or at teart tf»cla« 

StSS'SSng ahaady 
server. The method table 

routha la lobe uaad (atep 203). The method loader mu- 
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1. A method ae dakned in dalm 1 Wherein the Inda. 
pendant parte ol tha dasa IdentWed are the daae 

iiM lM ilnt a and thn in nf'"'* * 

3L A method aa claimed In dalm 1 or 2 wherein *• 
meladala component containa htomwtion ii^ 
mg which melhoda are depender* and ahouU 
loaded together. 
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4. A method as daimed ki dalm 1, 2 or 3 wherein 
the proceesing le peiformed on Java byte code 
ClassFDa 

8. A method ImpJementinQ an object oriented pro- & 
gram language on a oonputer oomprising: 

identHying a dase which ie not within the pro* 
gram domain; and 

introdbdng to the program domain only the io 
minimum oompon e nt e off the daae which are 
neces sary for co n m enUn u processing of the 
dasSb 

e. A method as claimed in daim 5 further Gonvrie- ia 
ihg identHying a separable mela data o ornpo n e n t 
and separable melfiod conponents of the dass 
and introducing the meta data oonponent and only 
the minimum number of niethod conponents to the 
program domaiiv 20 

7. A method as claimed in daim 5 or e further oom- 
prising setting a field In the program domain to indl- 
cate that method byte code for that method has not 
been downloaded to the cflent 28 

a. A method as claimed in daim 7 whereki the field 
pofrjteat a nfiechanism fty ioadbig the oon«^ 
method byte code. 

90 

means far creating sepsrate conponents for 
each separable part of the dass; and 

means for storing the components so that each 
conponent of the dass is individually Uentifia- 38 
.bisandassesslbia 

ia A oonputer program product, stored on a com- 
puter readable Storage medium, for executing com- 
puter program instructions to canry out the stepi off 40 
a msthod as daimsd In daton 1. 
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